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1. Studies included in the ADH1B collaboration

Unless otherwise stated, all eligible individuals were included in analyses in contributing
studies.

1.1 Atherosclerosis Risk In Communities Study

The Atherosclerosis Risk In Communities (ARIC) Study is a population-based prospective
cohort study of cardiovascular disease sponsored by the National Heart, Lung, and Blood
Institute (NHLBI). ARIC originally included 15,792 individuals aged 45-64 years at baseline
(1987-89), chosen by probability sampling from four US communities. Cohort members
completed four clinic examinations each spread over about three years, conducted
approximately three years apart between 1987 and 1998. The data used in this study are
from the first visit in 1987-1989. A detailed study protocol is available on the ARIC study
website (http:/www.cscc.unc.edu/aric). For this study the sample was restricted to
individuals of European descent by self-report and principal component analysis using
genome-wide genotypes.

1.2 Avon Longitudinal Study of Parents and Children

The Avon Longitudinal Study of Parents and Children (ALSPAC) was established to
understand how genetic and environmental characteristics influence health and
development in parents and children (http://www.bristol.ac.uk/alspac/researchers/resources-
available)."? All pregnant women resident in a defined area in the South West of England,
with an expected date of delivery between 1st April 1991 and 31st December 1992, were
eligible and 13 761 women (contributing 13 867 pregnancies) were recruited. These women
have been followed over the last 19-22 years and have completed up to 20 questionnaires.
A follow-up assessment was completed 17-18 years postnatal at which anthropometry
(weight, height, waist circumference), blood pressure (from both arms, then averaged to
derive SBP and DBP used in analyses), carotid intima media thickness were assessed, and
a fasting blood sample taken, from which the following were assayed: total and HDL
cholesterol, triglycerides, CRP, insulin and glucose. DNA has been extracted from saliva or
blood samples collected at various time points. The sample used for this study included only
women of self-reported white ethnic origin, or, where this information was missing, those
predicted to be of European origin based on 5 ancestry-informative markers. Additionally,
women of self-declared Jewish faith were excluded (n=4) because the prevalence of the rare
allele is much higher in most Jewish populations. Because alcohol consumption was
measured during pregnancy in ALSPAC, this cohort did not contribute towards the genetic or
observational analysis for any of the alcohol phenotypes. Ten principal components
variables derived from GWA panel data were available for sensitivity analyses.

1.3 British Women’s Heart and Health Study

The British Women’s Heart & Health Study (BWHHS) is a prospective cohort study of 4,286 women
aged between 60 and 79 at baseline in 1999-2001. Participants were randomly selected from
general practice registers in 23 towns across England, Wales and Scotland. The criteria for the
sampling frame and clinic protocols were very similar to the 20 year follow-up of the British Regional
Heart Study. Baseline measurements included biomarkers and blood samples for DNA extraction
taken by research nurses as well as ascertainment of a wide range of phenotypic measures. Follow-
up by postal questionnaire was undertaken in 2003, 2007 and 2010-2011. Of the 4,278 participants
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who gave consent for genetic studies, 15 were defined by the examining nurse as being non-white
and were excluded from further genetic analyses. Of the remaining 4,263 women, 3,800 (89%) had
DNA available for genotyping. Survival status is obtained from the Data Linkage Service, Health and
Social Care Information Center, London and CVD events have been prospectively studied by biennial
review of primary care medical records with validation checks.

1.4 British Regional Heart Study

From 1978 to 1980, 7735 men aged 40-59 were recruited from general practices across the
UK. A wide range of phenotypic measures is available for established risk markers such as
lipids, blood pressure and inflammatory and haemostatic markers. Most of these measures
were taken both at recruitment and re-examination, which occurred in 1998-2000 when men
were aged 60-79. At this re-examination 4252 participants attended and DNA was extracted
for 3945. Data on important behavioural variables such as cigarette and alcohol
consumption, as well as physical activity, have been regularly collected through follow up.
Well validated outcome variables including major coronary heart disease and stroke, as well
as cause-specific mortality, continue to be collected from medical records 30 years after
recruitment.

1.5 Caerphilly Prospective Study

The Caerphilly Prospective Study (CAPS) to examine the importance of lipids, haemostatic
factors, and hormones such as testosterone, cortisol and insulin (Lichtenstein et al 1987) in
the development of ischemic heart disease (IHD). The initial design attempted to contact all
men aged 45 to 59 years from the town of Caerphilly and adjoining villages. 2512 subjects
(response rate 89%) identified from the electoral register and general practice lists were
examined between July 1979 and September 1983 (phase |). Men were initially seen at an
evening clinic, where they completed a questionnaire, had anthropometric measures and an
ECG taken. They also completed a food frequency questionnaire at home. They
subsequently re-attended an early morning clinic to have fasting blood samples for a wide
variety of tests. Quality control was examined by the use of both "blind" split samples as well
as a second repeat measure on a random sub-sample to examine intra-individual variation.

1.6 Cardiovascular Health Study

The Cardiovascular Health Study (CHS) is a population-based cohort study of risk factors for
cardiovascular disease in adults 65 years of age or older conducted across four field
centres. The original predominantly white cohort of 5,201 persons was recruited in 1989-
1990 from random samples of the Medicare eligibility lists and an additional 687 African-
Americans were enrolled in 1992-93 for a total sample of 5,888. The sample was restricted
to individuals of European descent by self-report and principal component analysis using
genome-wide genotypes.

1.7 Cleveland Family Study

The Cleveland Family Study (CFS) is the largest family-based study of sleep apnea world-
wide, consisting of 2284 individuals (46% African American) from 361 families studied on up
to 4 occasions over a period of 16 years. NIH renewals provided expansion of the original
cohort (including increased minority recruitment) and longitudinal follow-up, with the last
exam occurring in February 2006. Index probands (n=275) were recruited from 3 area
hospital sleep labs if they had a confirmed diagnosis of sleep apnea and at least 2 first-
degree relatives available to be studied. In the first 5 years of the study, neighbourhood
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control probands (n=87) with at least 2 living relatives available for study were selected at
random from a list provided by the index family and also studied. All available first degree
relatives and spouses of the case and control probands also were recruited. Second-degree
relatives, including half-sibs, aunts, uncles and grandparents, were also included if they lived
near the first degree relatives (cases or controls), or if the family had been found to have two
or more relatives with sleep apnea. Blood was sampled and DNA isolated for participants
seen in the last two exam cycles (n=1447). The sample, which is enriched with individuals
with sleep apnea, also contains a high prevalence of individuals with sleep apnea-related
traits, including: obesity, impaired glucose tolerance, and hypertension. The sample was
restricted to individuals of European descent by self-report and principal component analysis
using genome-wide genotypes. In the case of related individuals, only the oldest individual in
each family unit was included in the analysis.

1.8 Copenhagen City Heart Study

The Copenhagen City Heart Study (CCHS) is a prospective study of 10 388 individuals
randomly selected from the population of Copenhagen, followed from blood sampling in
1991-1994 through 2007. Individuals were invited based on their Central Person
Registration number, the participation rate was 55% and follow-up was 100% complete.
Data on all-cause mortality were from the national Danish Civil Registration System,
whereas information on cause-specific mortality was from the national Danish Causes of
Death Registry.

1.9 Copenhagen General Population Study

The Copenhagen General Population Study (CGPS) is a large general population cohort
study that aims to eventually recruit 100,000 participants and collect genotypic and
phenotypic data of relevance to a wide range of health related problems. Individuals are
randomly selected from the national Danish Civil Registration System and have to be aged
20 years or older and resident in greater Copenhagen; they also have to be white and of
Danish decent. Recruitment began in 2003 and is still on-going.

1.10 Coronary Artery Risk Development in Young Adults

The Coronary Artery Risk Development in Young Adults (CARDIA) Study is a study
examining the development and determinants of clinical and subclinical cardiovascular
disease and its risk factors. It began in 1985 with a group of 5115 black and white men and
women aged 18-30 years. The participants were selected so that there would be
approximately the same number of people in subgroups of race, gender, education (high
school or less and more than high school) and age (18-24 and 25-30) in each of 4 centers:
Birmingham, AL; Chicago, IL; Minneapolis, MN; and Oakland, CA. These same participants
were asked to participate in follow-up examinations during 1987-1988 (Year 2), 1990-1991
(Year 5), 1992-1993 (Year 7), 1995-1996 (Year 10), 2000-2001 (Year 15), 2005-2006 (Year
20), and 2010-2011 (Year 25). A majority of the group has been examined at each of the
follow-up examinations (90%, 86%, 81%, 79%, 74%, 72%, and 70%, respectively). The
sample was restricted to individuals of European descent by self-report and principal
component analysis using genome-wide genotypes.

1.11 Cyprus Study
The Cyprus Study is a population-based cohort study of cardiovascular disease in 1106
individuals aged 40 years or more from two areas in Cyprus. Baseline data have been
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collected from Pedoulas, a village in the Troodos Mountains of Cyprus their relatives who
live in any one of the main towns and from a section of Nissou, a village in the Mesaoria
plain 10 km south of the capital, Nicosia, between 2003-2008. These sites were randomly
selected by having a blindfolded person throw darts at a map of Cyprus. All inhabitants were
identified through the population list held at the Mayor’s office and all those over the age of
40 years were invited to participate. This was done by setting up an open public meeting as
arranged through the district's Mayor and Local Council Committee and the local Greek
Orthodox Priest. The overall participation rate of those invited was 95%.

1.12 Danish Cancer and Health

The Danish Diet, Cancer, and Health (DCH) Study is a prospective cohort study with the
primary aim of studying the role of diet in cancer risk but with a potential for studying other
diseases as well. From December 1993 through May 1997, 80 996 men and 79 729 women
aged 50 to 64 y were invited to participate in the study; 27 177 men and 29 876 women
accepted the invitation. Eligible cohort members were born in Denmark, living in the
Copenhagen and Aarhus areas, and had no previous cancer diagnosis in the Danish Cancer
Registry. The baseline data were linked to the Danish Cancer Registry and other population-
based registries, including the Danish National Registry of Patients, and the Danish Civil
Registration System, using the civil registry number, which is a unique number given to
everyone with an address living in Denmark since 1968. The Civil Registration System has
electronic records of all changes in vital status for the Danish population since 1968,
including date of death. The Danish National Registry of Patients was established in 1977,
and has records for 99.4% of all discharges from non-psychiatric hospitals in Denmark. The
Danish Diet, Cancer, and Health Study and the present study were approved by the
Regional Ethics Committees in Copenhagen and Aarhus and by The Danish Data Protection
Agency.

1.13 Edinburgh Artery Study

The Edinburgh Artery Study (EAS) is an age-stratified random sample of men and women,
aged 55-74 years, which was selected between August 1987 and September 1988 from the
age-sex registers of ten general practices with a geographical and socio-economical
catchment population spread throughout the city of Edinburgh, UK. Subjects were excluded
if they were unfit to participate (e.g. due to severe mental illness or terminal disease);
excluded individuals were replaced by other randomly sampled subjects.

1.14 English Longitudinal Study of Ageing

The English Longitudinal Study of Ageing (ELSA) is a national cohort of participants (48%
men) aged over 50 years recruited from the Health Surveys for England in 1998, 1999, and
2001. Genetic data were collected at wave 2 of the study (2004/5); the phenotype
measurements taken at wave 2 were used for this study.

1.15 The EPIC-InterAct Case-Cohort Study

Individuals with T2D in European Prospective Investigation into Cancer and Nutrition (EPIC)
cohorts between 1991 and 2007 from eight of the ten countries participating in EPIC (26
centres) were identified. Prevalent diabetes was identified on the basis of baseline self-
report of a history of diabetes, doctor-diagnosed diabetes, diabetes drug use, or evidence of
diabetes after baseline with a date of diagnosis earlier than the baseline recruitment date. All
ascertained cases with any evidence of diabetes at baseline were excluded. Ascertainment
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of incident T2D involved a review of the existing EPIC datasets at each centre using multiple
sources of evidence including self-report, linkage to primary-care registers, secondary-care
registers, medication use (drug registers), hospital admissions and mortality data.
Information from any follow-up visit or external evidence with a date later than the baseline
visit was used. To increase the specificity of the case definition, further evidence for all
cases with information on incident T2D was sought from fewer than two independent
sources at a minimum, which included individual medical records review in some centres.
Cases in Denmark and Sweden were not ascertained by self-report, but identified via local
and national diabetes and pharmaceutical registers, and hence all ascertained cases were
considered to be verified. Follow-up was censored at the date of diagnosis, 31 December
2007, or the date of death, whichever occurred first.

1.16 European Prospective Investigation of Cancer: Netherlands

The European Prospective Investigation of Cancer (EPIC) study in The Netherlands is
based in two centres, Bilthoven and Utrecht. The population in the two cohorts has been
recruited from two regions, from the general population (Bilthoven) and from those attending
for breast cancer screening (Utrecht). Recruitment was carried out between 1993 and 1997.
In 2006-2007, the two Dutch cohorts have been merged into one cohort (www.epicnl.eu) to
gain efficiency and sample size and to optimise the use of the data locally. The separate
cohorts, however, will co-exist besides the merged cohort.

1.17 European Prospective Investigation of Cancer: Norfolk

The European Prospective Investigation of Cancer (EPIC) Norfolk is a population-based
cohort study of 25,663 European men and women aged 39-79 years recruited in Norfolk, UK
between 1993 and 1997. 2,100 randomly selected control subjects were chosen from a BMI
study in which genome-wide genotyping data had been obtained.

1.18 European Prospective Investigation of Cancer: Potsdam

The European Prospective Investigation into Cancer and Nutrition (EPIC)-Potsdam study is
part of the large-scale EPIC cohort and includes 10,904 male and 16,644 female participants
recruited from the general population of Potsdam and surrounding areas. The preferred age
range for recruitment was 35-65 years. Baseline examination was conducted from 1994
through 1998 and included blood sampling, measurements of blood pressure and
anthropometric parameters, self-administered questionnaires on diet and lifestyle, and
personal computer-assisted interviews.

1.19 European Prospective Investigation of Cancer: Turin

The European Prospective Investigation of Cancer (EPIC) Turin study, part of the large-
scale EPIC cohort, and includes a longitudinal cohort of 10,603 volunteers, aged 35-64
years at baseline, from the Turin area, ltaly.

1.20 Framingham Heart Study

The Framingham Heart Study (FHS) began in 1948 with the recruitment of an original cohort
of 5,209 men and women (mean age 44 years; 55% women). In 1971 a second generation
of study participants was enrolled; this cohort consisted of 5,124 children and spouses of
children of the original cohort. The mean age of the offspring cohort was 37 years; 52% were
women. A third generation cohort of 4,095 children of offspring cohort participants (mean
age 40 years; 53% women) was enrolled beginning in 2002. Details of study designs for the
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three cohorts are summarized elsewhere. At each clinic visit, a medical history was obtained
with a focus on cardiovascular content. The sample was restricted to individuals of European
descent by self-report and principal component analysis using genome-wide genotypes. In
the case of related individuals, only the oldest individual in each family unit was included in
the analysis.

1.21-1.24 Health, Alcohol and Psychosocial factors In Eastern Europe
The multi-centre study Health, Alcohol and Psychosocial factors In Eastern Europe
(HAPIEE) study assesses the health effects of dietary factors, alcohol consumption and
psychosocial factors in random samples of men and women aged 45-64, selected in the
Czech Republic (7 cities), Lithuania (city of Kaunas), Poland (city of Krakow), and Russia (2
districts of city of Novosibirsk). Each country was incorporated in the analysis separately.

1.25 Health In Men Study

The Health In Men Study (HIMS) arose out of a population-based randomized trial of
screening for abdominal aortic aneurysms (AAAs) conducted in Perth, Western Australia in
1996-99. Only men aged 65 years and over were recruited into the trial as AAAs are
uncommon below this age and are six times more common in men than women. The aim of
the trial was to assess whether screening reduced mortality from AAA. Secondary outcomes
included assessments of the impact of screening on all-cause mortality and quality of life
and a study of the rates of expansion of screen-detected AAAs.

1.26 Health Professionals Follow-up Study

The Health Professionals Follow-up Study (HPFS) is a prospective cohort study of 51,529
US male health professionals aged 40-75 years in 1986, who completed detailed
questionnaires assessing dietary intake, lifestyle factors and medical history at baseline.
Follow-up questionnaires were mailed to participants every 2 years to update baseline
information and to ascertain newly diagnosed disease. Participants included in this
collaboration were from a nested case-control study of MI.

1.27-1.33 IMPROVE study

The IMPROVE study is a multicentre, longitudinal, observational study, which involves
seven recruiting centres in five European countries: Finland, France, ltaly, the Netherlands,
and Sweden. Each recruiting centre was incorporated separately into the analysis.
Recruitment of a total of 3598 patients (514 per centre) was targeted. Men and women,
aged from 55 to 79 years, with at least three vascular risk factors, asymptomatic for
cardiovascular diseases and free of any conditions that might limit longevity or IMT
visualization were considered as eligible for the study. The primary objective of the
IMPROVE study was to evaluate the association between C-IMT progression at 15 months
and future vascular events (myocardial infarction, cardiovascular death, stroke, or any
intervention in the carotid, coronary, or peripheral arterial districts occurring from the 15th to
the 36th month of follow-up).

1.34 Inter99 study

The Inter99 study is a population-based randomized controlled trial, investigating the effect
of lifestyle intervention (smoking cessation, increased physical activity, and healthier dietary
habits) on cardiovascular disease. Data were collected with self-administered
questionnaires, a physical examination, a 2 hour oral glucose tolerance test and various
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blood tests. The Inter99 study population were residents in the southern part of the former
Copenhagen County. An age- and sex-stratified random sample of 13,016 men and women
born in 1939-40, 194445, 1949-50, 1954-55, 195960, 1964—65, and 1969-70 was drawn
from the Danish Civil Registration System and invited to participate in a health examination
during 1999-2001, so that they were aged 30, 35, 40, 45, 50, 55, 60, and 65 years on the
day of the examination. A total of 12,934 were eligible for invitation. The baseline
participation rate was 52.5% (n = 6,784).

1.35 Ischemic Stroke Genetic Study/Siblings with Ischemic Stroke Study
The Ischemic Stroke Genetic Study (ISGS) is a multicenter cohort study. Cases were
recruited from inpatient stroke services at five United States academic medical centers.
Cases are adult men and women over the age of 18 years diagnosed with first-ever
ischemic stroke confirmed by a study neurologist on the basis of history, physical
examination and CT or MR imaging of the brain. Cases had to be enrolled within 30 days of
onset of stroke symptoms.

The Siblings with Ischemic Stroke Study (SWISS) is a multicenter affected sibling pair study.
Probands with ischemic stroke were enrolled at 66 US medical centers and 4 Canadian
medical centers. Probands are adult men and women over the age of 18 years diagnosed
with ischemic stroke confirmed by a study neurologist on the basis of history, physical
examination and CT or MR imaging of the brain. Probands were required to have a history of
at least one living sibling with a history of stroke. For both ISGS and SWISS, samples were
restricted to individuals of European descent by self-report.

1.36 Izhevsk Family study

The Izhevsk Family study is a population-based case-control study, conducted between
2003-2005 to investigate the causes of working age male mortality. The case-control study
used proxy informants (usually wife or partner) to find out about the circumstances and
behaviours of the deceased men. The participants contributing towards this manuscript are
controls who were followed-up as a cohort.

1.37 Malmo Diet and Cancer

The Malmo Diet and Cancer (MDC) study is set in Malmd, Sweden's third largest city. The
background population consisted of all men born between 1923 and 1945 and all women
born between 1923 and 1950 who were living in Malmé during the screening period 1991 to
1996 (n = 74,138). This population was identified through the Swedish national population
registries. The final cohort consisted of 28,098 individuals (participation rate 40.8%). The
subjects were recruited through advertisements in local media and through invitation by mail.
The only exclusion criteria were inadequate Swedish language skills and mental incapacity.
The Ethics Committee at Lund University approved the design of the MDC study (LU 51—
90). Written informed consent was obtained from the participants.

1.38 Medical Research Council 1958 Birth Cohort

The 1958 birth cohort or the National Child Development Study (NCDS) was designed to
examine how developmental, lifestyle, and environmental factors act throughout the lifespan
to influence current ill health, and physiological and psychological function in early middle
age. Participants are survivors from an original sample of over 17 000 births, all born in
England, Wales, and Scotland, during 1 week in 1958, and followed-up by parental interview
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and examination at ages 7, 11, and 16 yr and by cohort member interview at 23, 33, and 42
yr. The first biomedical assessment in adulthood was conducted by a research nurse visiting
the home at 44—45 yr. During childhood, cohort members were traced through schools and
immigrants born in the reference week were added to the sample. The cohort is flagged for
mortality and cancer registration.

1.39 Medical Research Council National Survey of Health and

Development

The Medical Research Council (MRC) National Survey of Health and Development (NSHD)
is an on-going prospective birth cohort study consisting of a sample of all singleton births,
born to married mothers, in England, Scotland and Wales in one week in March 1946. The
sample includes all births whose fathers were in non-manual or agricultural occupations and
a randomly selected one in four of all others, whose fathers were in manual occupations. The
original cohort comprised 2,547 women and 2,815 men who have been followed up over 20
times since their birth. The data collected to date include cognitive function, physical, lifestyle
and anthropomorphic measures as well as blood analytes and other measures. Through
MRC Unit funding, a particularly intensive clinical assessment, with biological sampling,
blood and urine sampling and analysis, and cardiac and vascular imaging has recently been
completed when the cohort were aged 60-64 years.

1.40 Multi-Ethnic Study of Atherosclerosis

The Multi-Ethnic Study of Atherosclerosis (MESA) investigation is a population-based study
of 6,814 men and women age 45 to 85 years, without clinical cardiovascular disease,
recruited from six United States communities (Baltimore, MD; Chicago, IL; Forsyth County,
NC; Los Angeles County, CA; northern Manhattan, NY; and St. Paul, MN). The main
objective of MESA is to determine the characteristics of subclinical cardiovascular disease
and its progression. Sampling and recruitment procedures have been previously described
in detail57. Adults with symptoms or history of medical or surgical treatment for
cardiovascular disease were excluded. During the recruitment process, potential participants
were asked about their race/ethnicity. Self-reported ethnicity was used to classify
participants into groups. Additional individuals were derived from the MESA Family Study,
an ancillary study to MESA whose goal is to identify genes contributing to the risk for
cardiovascular disease, by looking at the early manifestations of atherosclerosis within
families, mainly siblings. MESA Family studied siblings of index subjects from the MESA
study and sib-pairs in new families ascertained through index subjects meeting MESA
enrolment criteria. In a small proportion of subjects, parents of MESA index subjects
participating in MESA Family were studied but only to have blood drawn for genotyping. The
MESA Family cohort was recruited from the six MESA Field Centers during May 2004 - May
2007. The number of non-classic MESA family members recruited was 1,633 (950 African-
Americans and 683 Hispanic-Americans) from 594 families, yielding 3,026 sib-pairs.
Participants underwent the same examination as MESA participants. The sample was
restricted to individuals of European descent by self-report and principal component analysis
using genome-wide genotypes.
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1.41 Multinational monitoring of trends and determinants in

cardiovascular diseases: Czech

The Multinational monitoring of trends and determinants in cardiovascular diseases
(MONICA) was established in the early 1980s in many Centres around the world to monitor
trends in cardiovascular diseases, and to relate these to risk factor changes in the
population over a ten year period. All suspected coronary events in the study populations
were monitored continuously from mid-1980s to mid-1990s. MONICA Czech represents the
component of MONICA set in Czech Republic. The cohort used for analysis continued after
the official international MONICA collaboration, and is termed “Czech post-MONICA”.

1.42 National Health and Nutrition Examination Survey Il

The National Health and Nutrition Examination Survey (NHANES) is an on-going series of
surveys that have been conducted by the National Center for Health Statistics since the
early 1960s to assess the health and nutritional status of the US civilian non-institutionalized
population using a complex, stratified, multistage survey design. NHANES has been
reviewed and approved by the Institutional Review Board at the National Center for Health
Statistics. DNA Specimens were available for 7,159 individuals who participated in the
second phase of NHANES Il (1991-1994), were 12 years of age or older, and who
consented to having specimens of their blood stored for future research. Household
interview data provided information on age, sex, race/ethnicity, alcohol intake, smoking
status, educational attainment, physical activity, and history of heart attack and diabetes.
Physical examination data provided information on body mass index, waist circumference,
and blood pressure. Serum samples provided information on cotinine, cholesterol,
triglycerides, and glucose. Individuals who self-reported their race/ethnicity as non-Hispanic
white were eligible to be included in the current analysis. Binge drinking was defined as
drinking five or more drinks of alcohol on one or more days in the past year. Fasting glucose
levels were available in a subset of participants (n=1108) who had fasting blood samples
drawn in the morning.

1.43 Nordic Diltiazem Study

The Nordic Diltiazem intervention study (NORDIL) was started in September 1992. This trial
was a prospective randomized open blinded-endpoint multicenter, parallel-group study
conducted in Norway and Sweden. The study was designed to evaluate the potential
preventive effects of diltiazem compared with conventional antihypertensive drug treatment.
Primary endpoints were cardiovascular mortality defined as fatal acute myocardial infarction,
fatal acute cerebrovascular disease (stroke), sudden death and other fatal cardiovascular
disease as well as cardiovascular morbidity defined as myocardial infarction and
cerebrovascular disease (stroke). Secondary endpoints are total mortality, the development
or deterioration of ischemic heart disease, congestive heart failure, atrial fibrillation, transient
ischemic attacks, diabetes mellitus and renal insufficiency. Male and female patients, aged
50-69, with primary hypertension were randomly allocated to therapy starting with either
diltiazem (180-360 mg daily) or conventional treatment (diuretics or beta-adrenergic
blockers). Add-on therapy in the conventional treatment group excluded all types of calcium
antagonists. The goal of treatment was a target diastolic blood pressure of <90 mmHg or a
10% diastolic blood pressure reduction.
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1.44 Northwick Park Heart Study Il

The Northwick Park Heart Study (NPHS) Il is a prospective study of 3,012 healthy middle-
aged men aged 50-64 years at recruitment, sampled from nine UK general practices
between 1989 and 1994. Exclusion criteria were: history of unstable angina or acute
myocardial infarction, a major Q wave on the ECG, regular anti-platelet or anticoagulant
therapy, cerebrovascular disease, and life-threatening malignancy.

1.45 Nurses’ Health Study |

The Nurses’ Health Study | (NHS), established in 1976, is a prospective cohort study of
121,701 US female registered nurses aged 30-55 years at baseline, who completed detailed
questionnaires assessing diet, lifestyle and medical history. Follow-up questionnaires were
mailed to participants every 2 years to update baseline information and to ascertain newly
diagnosed disease. Participants included in this collaboration were from a nested case-
control study of MI. The sample was restricted to individuals of European descent by self-
report.

1.46 Portuguese stroke study

The Portuguese stroke study consisted of five-hundred sixty-five unrelated patients with a
clinical diagnosis of ischemic stroke, who were under the age of 65 at stroke onset, recruited
through Neurology and Internal Medicine Departments throughout Portugal. Stroke was
defined by the presence of a new focal neurological deficit, with an acute onset and with
symptoms and signs persisting for more than 24 h. The stroke was confirmed in all patients
by a computed tomography scan in 97% of cases and/or magnetic resonance imaging in
25% of patients. All patients were seen, and all neuroradiology tests were reviewed by study
neurologists. Trauma, tumors, infection, and other causes of neurological deficit were
excluded. Data collection forms were developed for this study that included extensive clinical
information such as stroke characteristics, general clinical observation, neurological
symptoms and signs, complications and interventions during hospitalization, and situation at
discharge. Data were also collected on relevant lifestyle aspects and previous clinical risk
factors. Five-hundred seventeen unrelated healthy individuals were included in this study as
a control sample population. Control individuals were verified to be free of stroke by direct
interview before recruitment, but no brain imaging studies were performed. The interview
also included questions on established clinical and lifestyle risk factors for stroke. All
participants were adults of Portuguese Caucasian origin.

1.47 Prevention of REnal and Vascular ENd stage Disease

The Prevention of REnal and Vascular ENd stage Disease (PREVEND) study is an ongoing
prospective study investigating the natural course of increased levels of urinary albumin
excretion and its relation to renal and cardiovascular disease. Inhabitants 28 to 75 years of
age (N=85,421) in the city of Groningen, The Netherlands, were asked to complete a short
questionnaire, 47% responded, and individuals were then selected with a urinary albumin
concentration of at least 10 mg/L (N= 7,768) and a randomly selected control group with a
urinary albumin concentration less than 10 mg

1.48 PRrecOcious Coronary ARtery DiIsease Study

The Precocious Coronary Artery Disease study (PROCARDIS) is a European consortium
investigating the genetics of coronary artery disease (CAD) in German, ltalian, Swedish, and
British CAD patients and controls. Controls in this study had no personal history of CAD,
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hypertension, or diabetes. Ascertainment criteria for PROCARDIS probands were MI or
symptomatic ACS (SACS), on the assumption that the latter represents a similar
pathological process according to modified World Health Organisation diagnostic criteria
before the age of 66 y. Diagnosis of MI required documentation of two or more of: (a) typical
ischemic chest pain, pulmonary oedema, syncope or shock; (b) development of pathological
Q-waves and/or appearance or disappearance of localized ST-elevation followed by T-wave
inversion in two or more standard electrocardiograph leads; (c) increase in concentration of
serum enzymes consistent with M| (e.g. creatine kinase more than twice the upper limit of
normal). Diagnosis of SACS required documentation of hospitalization for one of the
following indications: (a) unstable angina diagnosed by typical ischemic chest pain at rest
associated with reversible ST-depression in two or more standard electrocardiograph leads;
(b) thrombolysis for suspected MI (as indicated by localized ST-elevation in two or more
standard electrocardiograph leads) even without later development of T-wave inversion, Q-
waves, or a significant enzyme rise; or (c) emergency revascularization (i.e. during same
admission) following presentation with typical ischemic chest pain at rest. Probands
completed questionnaires in order to recruit affected siblings with a range of CAD diagnoses
at age <66 y (MI, SACS, chronic stable angina, or intervention for coronary
revascularization), who were then invited to participate in the study if their diagnoses were
confirmed. Parents and up to four unaffected siblings per family were recruited wherever
possible to augment the recovery of linkage phase information. Informative families were
recruited in Germany, ltaly, Sweden, and the United Kingdom; 99.5% of the study
participants reported having a white European ancestry. The protocol was approved by the
Ethics Committees of the participating institutions and all participants gave written, informed
consent.

1.49 Prospective Study of Pravastatin in the Elderly at Risk

The Prospective Study of Pravastatin in the Elderly at Risk (PROSPER) trial was designed
to determine whether pravastatin 40 mg/day has primary and secondary roles in reducing
coronary and cerebral events in older patients with pre-existing vascular disease or who are
at high risk for vascular disease and stroke. The double-blinded, randomized, controlled trial
initially screened 23,770 patients, and the patient population was subsequently narrowed
(due to ineligibility or refusal to participate) to 5804 patients who were then randomized to
either placebo (n = 2913) or 40 mg of pravastatin (n = 2891). Patients were recruited if they
had either pre-existing vascular disease (coronary, cerebral, or peripheral) or were at
increased risk for vascular disease due to such factors as smoking, hypertension, or
diabetes. Inclusion criteria called for men and women between the ages of 70 and 82 years
with a total plasma cholesterol of 155-350 mg/dl (4-9 mmol/l) and triglyceride levels < 200
mg/dl (6 mmol/l) . Patients were excluded if they showed signs of cognitive decline, which
was assessed by a Mini Mental State Examination and a series of psychometric tests. The
study population was distributed evenly between those with existing vascular disease and
those with qualifying risk factors. Patients were followed every 3 months for an average of
3.2 years.

1.50 Rotterdam Study

The Rotterdam Study is an on-going, prospective, population-based cohort study on
determinants of a number of chronic diseases. All inhabitants of Ommoord, a district of
Rotterdam in the Netherlands, who were 55 years or over, were invited to participate in this
study. Of all 10275 eligible individuals, 7983 agreed to participate (78%). Written informed
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consent was obtained from all participants and the Medical Ethics Committee of the
Erasmus Medical Center approved the study.

1.51 Second Manifestations of Arterial disease

The Second Manifestations of ARTerial disease (SMART) study is an on-going, prospective,
single-center cohort study in patients with clinically manifest vascular disease or
cardiovascular risk factors. The main inclusion criteria are coronary artery disease,
cardiovascular disease, peripheral arterial disease, abdominal aortic aneurysm, or any or all
of the following risk factors for atherosclerosis: hyperlipidemia, diabetes mellitus (type 1 and
2), or hypertension. Patients with a terminal malignancy, patients not able to live
independently (Rankin scale >3), or patients who are not sufficiently fluent in Dutch were
excluded.

1.52 Thrombosis Prevention Trial

The Thrombosis Prevention Trial (TPT) was a factorial trial of low-dose aspirin and low-
intensity oral anticoagulation with warfarin in men aged between 45 and 69 years. The trial
was carried out in 108 general practices throughout the UK. Men were excluded if they had
a current or recent history of possible peptic ulceration, a history of possible or definite Ml or
stroke, and other medication incompatible with trial treatment. Men in the top 20% of the risk
score distribution, or in the top 25% in regions with particularly high IHD mortality rates, were
considered to be at increased risk and eligible for the trial (n=10,557). Participants who
decided to take part in the trial (n=5499) visited their doctor for a medical examination,
including an electrocardiogram (ECG), to confirm eligibility.

1.53 Uppsala Longitudinal Study of Adult Men

Uppsala Longitudinal Study of Adult Men (ULSAM) is a longitudinal, epidemiologic study
based on all available men, born between 1920 and 1924, in Uppsala County, Sweden. The
men were investigated at the ages of 50, 60, 70, 77, 82 and 88 years. Full screening and
official registry data are available.

1.54 Utrecht Cardiovascular Pharmacogenetics study

The Utrecht Cardiovascular PHarmacogenetics (UCP) study enrolled participants from the
population-based Pharmaco-Morbidity Record Linkage System (PHARMO, www.pharmo.nl).
PHARMO links drug dispensing histories from a representative sample of Dutch community
pharmacies to the national registration of hospital discharges (Dutch National Medical
Reqistry). First, patients who received a prescription for an antihypertensive drug, and/or
had hypercholesterolemia (prescription for a cholesterol-lowering drug or total cholesterol
>5.0mmol/l), were selected from the PHARMO database for pharmacogenetic studies on
antihypertensive drugs and statins, respectively. From this cohort, a nested case—control
study was designed using hospital discharge records. Patients hospitalized for Mi
[International Classification of Diseases 9 code 410] were included as cases if they were
registered in PHARMO for at least 1 year and were older than 18 years. The index date was
defined as the date of hospitalization for the first MI. Controls met the same eligibility criteria
as the cases, but had not developed MI. Controls were matched with cases on age, sex, and
region, and assigned the same index date. The sample was restricted to individuals of
European descent by principal component analysis using genome-wide genotypes.
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1.55 Whitehall |l

The Whitehall Il (WH2) Study recruited 10,308 participants (70% men) between 1985 and
1989 from 20 London based civil service departments. In this longitudinal study blood
pressure was recorded at phase 1 (1985-1988), phase 3 (1991-1993), phase 5 (1997-1999)
and phase 7 (2003-2004). DNA was stored from phase 7 from over 6,000 participants. The
study participants are all highly phenotyped for cardiovascular and other ageing related
health outcomes.

1.56 Women's Health Initiative

WHI is one of the largest (n = 161,808) studies of women’s health ever undertaken in the
U.S. There are two major components of WHI: (1) a clinical trial that enrolled and
randomized 68,132 women ages 50-79 into at least one of three placebo-control clinical
trials (hormone therapy, dietary modification, and supplementation with calcium and vitamin
D); and (2) an observational study that enrolled 93,676 women of the same age range into a
parallel prospective cohort study.
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2. Supplementary Methods

2.1 Derivation of variables

2.1.1 Data handling

All non-normally distributed continuous variables, including weekly units of alcohol, were
natural log transformed. In order to include individuals who declared drinking zero weekly
units, a value of one was added prior to natural logarithmic transformation. For individuals on
anti-hypertensive medications, 15 mmHg was added to systolic blood pressure (SBP) and
10 mmHg to diastolic blood pressure (DBP).? For individuals on lipid-lowering drugs, 2.096
mmol/l was added to total cholesterol and 0.461 mmol/l to triglycerides (constants derived
from Whitehall Il study* following methods described by Tobin).® Non-high density lipoprotein
cholesterol (non-HDL-C) cholesterol was derived by subtracting HDL-C from total
cholesterol. Analyses were also conducted without addition of these constants and results
reported in sensitivity analyses.

Hypertension was defined as a systolic BP of =2140mmHg and/or a diastolic BP of
290mmHg.

All participants with non-missing data contributed towards analysis of continuous traits as
the majority of study participants were free from coronary heart disease (CHD) at
recruitment. The only exception was SMART study (set in patients with established
cardiovascular disease or with multiple risk factors), which only provided data for carotid
intima medial thickness (C-IMT) and N-terminal fragment B-type natriuretic peptide (BNP),
and results on these traits with and without SMART were highly concordant.

2.1.2 Alcohol traits

Units per week: The main alcohol trait was weekly volume of alcohol in British units (1
British unit = 7.9 grams pure ethanol or half a pint of beer, a small glass of wine or a single
measure of spirits). For studies in which this variable was not already present, we either
calculated weekly volume of alcohol by summing the individual components of beverage-
specific drink questions, or by converting alcohol recorded in grams/week into British units.

Binge drinking: we defined binge drinking as consumption of five or more drinks in a single
occasion in the past month, or the closest possible definition to this. Please refer to Table
S2 for specific information per study.

Self-reported abstainer: definitions of self-reported abstainer varied between studies from
lifelong abstention to individuals who had been abstainers for the past six months (see
Table S2 for details of definition by study).

Top-tertile of alcohol intake: in each study, we generated tertiles of alcohol consumption
based on units/week. This was conducted separately for men and women.

We recorded whether the original alcohol questions referred to beverage-specific
consumption (i.e. consumption questions asked separately for beer, wine and spirits rather
than all beverages combined). If this was the case, the study was labelled “specific” in
relation to the subgroup analysis by alcohol questionnaire, otherwise the study was labelled
“not specific”. We used this information to perform a subgroup analysis according to the type
of questionnaire used in each study.
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2.2 Observational analyses

All continuous traits were standardized prior to this component of the analysis. To assess
the shape of the association between log weekly alcohol units and each trait, in a total of 28
studies (131,490 individuals), we conducted statistical models using individual participant
data in each study with each trait as the dependent variable and fitted linear and quadratic
terms for alcohol, adjusted for age and gender. We pooled the beta coefficients and 95%Cl
for the linear and quadratic terms for alcohol across the studies using fixed-effects meta-
analysis. If the 95%CI of the pooled quadratic term did not include the null value, we used
this as evidence to suggest a quadratic relationship was the appropriate model to reflect the
association between alcohol and the trait. We then generated plots of the pooled estimates
using the summary regression coefficients as a function to illustrate the shape of the
observational association between alcohol and each trait across studies

2.3. Subgroup analyses

We conducted subgroup analyses of the association of the rs1229984 A-allele on traits
according to pre-specified characteristics. For the subgroup analysis based on alcohol
consumption, alcohol categories were organised into a logical order and were entered into a
metaregression analysis for which we used the median value for each category, using the
following values: light-to-moderate (>0 to <21: 6.24 units/week); heavy drinkers (=21: 32.88
units/week). The P value for heterogeneity that we report for alcohol subgroups was derived
from this meta-regression analysis. In order to investigate in further detail the association of
the genetic variant on risk of CHD events in low to moderate drinkers, we split the alcohol
categories further into light (>0 to <7), moderate (=7 to <21) and heavy (=21 units/week) and
conducted the metaregression analysis using these categories.

For all other (non-alcohol) subgroup analyses, we tested for heterogeneity between strata
using unordered categorical metaregression, with the “i.” prefix for the variable name in the
metaregression model. All meta-regressions were conducted using the “metareg” command

in Stata.

2.4. Principal components analyses

In 11 studies of over 40,000 individuals, we had access to principal components traits. In
these studies, to investigate the possibility of residual confounding by population
stratification, we conducted two analyses. First, we conducted univariate linear or logistic
regression analyses with each cardiovascular trait and outcome as the dependent variable,
and rs1229984 A-allele carrier status as the independe